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Reproducing Fourier’s law of heat conduction from a microscopic stochastic model is a long standing challenge
in statistical physics. As was shown by Rieder, Lebowitz and Lieb [1] many years ago, a chain of harmonically
coupled oscillators connected to two heat baths at different temperatures does not reproduce the diffusive
behaviour of Fourier’s law, but instead a ballistic one with an infinite thermal conductivity. Since then, there
has been a substantial effort from the scientific community in identifying the key mechanism necessary to
reproduce such diffusivity, which usually revolved around anharmonicity and the effect of impurities. Recently,
it was shown by Dhar, Venkateshan and Lebowitz [2] that Fourier’s law can be recovered by introducing an
energy conserving noise, whose role is to simulate the elastic collisions between the atoms and other microscopic
degrees of freedom, which one would expect to be present in a real solid. For a one-dimensional chain this is
accomplished numerically by randomly flipping — under the framework of a Poisson process with a variable
“rate of collisions” — the sign of the velocity of an oscillator.
In this poster we present Langevin simulations of a one-dimensional chain of oscillators coupled to two heat
baths at different temperatures. We consider both harmonic and anharmonic (quartic) interactions , which are
studied with and without the energy conserving noise. With these results we are able to map in detail how the
heat conductivity κ is influenced by both anharmonicity and the energy conserving noise. We also present a
detailed analysis of the behaviour of κ as a function of the size of the system and the rate of collisions, which
includes a finite-size scaling method that enables us to extract the relevant critical exponents. Finally, we show
that for harmonic chains, κ is independent of temperature, both with and without the noise. Conversely, for
anharmonic chains we find that κ increases roughly linearly with the temperature of a given reservoir, while
keeping the temperature difference fixed.
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